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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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AMENDMENT NO. 2 JUNE 2011 

TO 

IS 1162 : 1958 SPECIFICATION FOR CANE MOLASSES 

[Page 6, clause 7.3(d)] — Substitute 'Net quantity' /6>r 'Net mass'. 

[Page 6, clause 7.3(d)] — Add the following after SI No. (d): 

'e) Any other requirements as given under the Standards of Weights and Measures (Packaged 
Commodities) Rules, 1977 and the Prevention of Food Adulteration Act, 1955 and the Rules 
framed thereunder.' 
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Indian Standard 

SPECIFICATION FOR 
CANE MOLASSES 

0. FOREWORD 



<l.l This Indian Standard was adopted by the Indian Standards Institu- 
tion on 23 December 1938, after the draft finalized by the Sugar Industry 
Sectional Committee had been approved by the Agricultural and Food 
Products Division Council. 

0.2 Cane molasses is an important by-product in the manufacture of cane 
sugar. It is a dark coloured viscous syrupy liquid obtained in this country 
as a by-product both by the vacuum pan process and the Khandsari process 
of manufacture of cane sugar. The bulk of the supply of molasses is, 
however, obtained in the vacuum pan process. The requirements pres- 
cribed in this standard are, therefore, related to the materia] produced 
from the vacuum pan process. 

OJ The composition of molasses depends on such factors as the quality 
and variety of cane as well as the manurial process, climatic and soil con- 
ditionSy the extent of milling and the mode of processing of the juice. The 
method of processing of the juice has, no doubt, a greater influence than 
all other factors. Because of the fact that, in India, molasses is essentially 
obtained as a by-product during the manufacture of direct-consumption 
white sugar by the vacuum pan process, the composition of molasses 
produced in this country differs from that obtained in other sugar - 
producing countries where it is obtained during the production of raw 
»ugar. 

0.4 Molasses is used in the fermentation industries for production of ethyl 
alcohol, rum, yeast, acetone, butanol, certain organic acids, etc. It is also 
used for the manufacture oi*HUKA Tobacco'. The largest utilization of 
molasses in India at present is, however, in the alcohol industry. As such, 
this standard has been drawn up mainly keeping in view the requirements 
of the alcohol industry. 



IS:1162.1958 

0.5 The entire production of cane molasses is not being utilized, at present, 
in the country. Due to paucity of tank wagons, storage facilities at the 
port, and other economic factors, export of molasses is also not much. 
For these reasons, molasses has often to be stored in sugar factories for an 
appreciable length of time. The stora^^e conditions available at many 
factories arc not as good as they should be. Under these conditions, there 
is a gradual reduction of the percentage of its sugar content. After giving 
due consideration lo these factors as well as to the existing rules laid down 
by the States of Uetar Pradesh, Bihar and Bombay, for controlling the sale 
of molasses, the Sectional Committee decided that there shall be three 
grades of molasses with varying requirements as specified in Table I. 

0.6 In view of the ease of determmation of total reducing matter when 
compared to that of fermentable sugars and because of the fact that about 
95 percent of the total sugars in molasses are fermentable, the Sectional 
Committee decided to prescribe requirements for total reducing matter 
(see Table I } as againsi fermentable sugars. 

0«7 Taking into consideration the views of producers, consumers, testing 
authorities and technologists, the Sectional Committee responsible for the 
preparation of this standard felt that it should be related to the manu- 
facfuring and trade practices followed in the country in this field. 
Furthermore, due weightage had to be given to the need for international 
co-ordination among standards prevailing in different countries of the 
world in this field. These considerations led the Sectional Committee to 
refer to the following publications: 

32-GP.211 (1954) Specification for Molasses. Canadian 
Government Specifications Board, National Research Council^ 
Ottawa, Canada. 

JJJ-M-576 b(1949) Molasses, Sugar-cane. Bureau of Federal 
Supply, USA. 

Ofhcial Methods of Analysis of the Association of Official 
Agricultural Chemists, 8th ed. Washington 1955. 

0.8 This standard requires reference to the following Indian Standard 
Specifications: 

♦IS : 266- 1950 Sulphuric Acid 

♦15:376-1952 Sodium Hydroxide, Analytical Reagent 

OAl Wherever a reference to any specification mentioned under 0.8 
appears in this standard, it shall be taken as a reference to the latest 
version of the specification. 



^Sificc revited. 
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0.9 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value^ observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accord* 
ance with ♦18:2-1949 Rules for Rounding Off Numerical Values. The 
number of significant places retained in the rounded off value should be 
the same as that of the specified value in this standard. 

0.10 This standard is intended chiefly to cover the technical provisions 
relating to cane molasses, and it does not include all the necessary provi* 
sions of a contract. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of test for 
cane molasses obtained in the manufacture of direct-consumption white 
sugar by the vacuum pan process and meant primarily for use in the 
alcohol industry. 

2. TERMINOLOGY 

2*1 For the purpose of this standard, molasses shall mean the mother 
liquor left over, after the recovery of sugar in the vacuum pan process. 

3. GRADES 

3.1 There shall be three grades of molasses, namely, Grade 1, Grade 2 
and Grade 3. 

4. SAMPLING 

4L1 Representative samples of the material shall be drawn $ts prescribed 
in Appendix A. 

5. REQUIREMENTS 

5.1 Description — The material shall be dark coloured viscous, syrupy 
liquid having a characteristic odour. 

5*2 Th(^ material shall comply with the requirements given in Table I. 

6. QUALITY OF REAGENTS 

6.1 Unless specified otherwise, pure chemicals shall be cropjoyed in tests 
and distilled water shall be used where the use of water as a reagent is 
intended. 

NOTB — 'Pupe" chemicals* shall mean chemicals that do not contain impurities whic' 
affect the results of analysis. 

*Sinoe revised. 
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TABLE I REQUIREMBNTS FOR CANE MOLASSES 

( ClMsi 5.2 ) 



Sl 
No. 


Craractbristio 


RXQUIRSMXKT 


roa 


Method 

OP Test 

(Rep to 

Appendix ) 


Grade 1 


Grade 2 


Grade s' 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


i) 


Density, in degrees Brix at 
27-5X, Min 


85 


80 


80 


B 


ii) 


mass ( calculated for 
I00<» Brix ), A/flx 


140 


17-5 


17-5 


C 


iii) 


Toul reducing matter as 
invert sugar, percent by 
mass , Min 


50 


44 


40 


D 



7. PACKING AND MARKING 

7*1 Bulk Delivery — The material shall be delivered in bulk in tankers. 

7.2 Delivery in Contminers-- The material shall be packed in clean, 
dry and leak-proor containers. Unless otherwise agreed between the 
purchaser and the vendor, such containers shall be made of tin plate, or 
black or galvanized iron sheets and may be of capacity between 175 and 
225 litres or 18 litres. 

7.3 Marldag — The following information shall be marked legibly and 
indelibly on each container: 

a) Name of the material. 

b) Grade of the material, 

c) Name of the supplier, and 

d) Net mass 

734 Each container may also be marked with the Standard Mark« 

NOTE — The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 19S6 and the Rules and Regulations made there- 
under. The Standard Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well defined system of inspection, testing and quality control 
which is devised and supervised by BIS and operated by the producer. Standard 
marked products are also continuously checked by BIS for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for 
the use of the Standard Mark may be granted to nuuiufacturers or producers may 
be obtained from the Bureau of Indian Standards. 
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APPENDIX A 

{Clause 4.1 ) 

SAMPLING OF CANE MOIASSES 

A-l. GENERAL REQUIREMENTS 

A-1.0 In drawing, preparing, storing and handling test samples, the 
following precautions and directions shall be observed. 

A-1.1 The sampling instrument shall be clean and dry when used. 

A-L2 The samples, the material being sampled, the sampling instrument 
and the containers for samples shall be protected from adventitious 
contamination. 

A-1.3 To draw a representative sample, the contents of each container 
selected for sampling shall be mixed as thoroughly as possible by shaking 
or stirring or both, or by rolling so as to bring all portions into uniform 
distribution. 

AAA The samples shall be placed in suitable, clean, dry and air-tight 
metal or glass containers, on which the material has no action. 




too fflVCrCO WITN 
UO fttOU INklOC 



Fio. 1 Savfuno Can fob Tank/Tanker 
7 
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A-1.5 The sample containers shall be of such a size that they are almost, 
but not completely, filled by the sample. 

A-1.6 Each sample container shall be sealed air*tight with a glass stopper 
after filling, and marked with full details of the sample and the date of 
sampling. 

A.2. SAMPLING INSTRUMENTS 

A-2.1 SampUng Can — consists of a weighted metal cylinder, with 
removable top, to which a rod is attached {see Fig. 1 ). The cylinder is 
fastened to a suitable rod. For taking a sample, it is lowered in the tank 
to the required depth, and the top is removed with the help of the rod 
and the can then filled. 

A-2.1.1 For other containers, the sampling device of the design shown 
in Fig. 2 may be used. 




Fio. 2 SAJcrLivQ Dbyics for CoivTAiimis 



A-3. SCALE OF SAMPLING 

AAI Supply in Tank/Tanker — Samples shall be drawn from each 
tank/tanker as prescribed under A-4.1. 

A-3.2 Snpply in Containers 

A-3.2.1 All the containers in a single consignment shall constitute one 
lot. 

A-3.2.2 Gross Sample — For the purpose of drawing samples for test, a 
number of containers shall be selected at random from a lot. This number 
of contamers in relation to the size of the lot, or the scale of sampling, 

8 
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shall be subject to an agreement between the purchaser and the vendor. 
As a guide to such an agreement, a scale of the size of the sample is 
suggested in Table II. 



TABLE U MINIMUM NUMBER OF CONTAINERS TO BE SELECTED 
FOR SAMPLING FROM VARIOUS SIZES OF LOTS 



Lot Size 


Sample 


Lot Sue 


Sample 




Size 




Size 


2 to 8 


2 


217 to 343 


7 


9„ 27 


3 


344 „ 512 


8 


28 „ 64 


4 


513 „ 729 


9 


65 „ 125 


5 


730 „ I 000 


10 


126 „ 216 


6 


1001 „ 1331 


11 


A*4. PROCEDURE 









A-4.1 Smmpling from a Tank/Tanker — Take equal portions of the 
material from different layers of the tank/tanker with the help of the samp- 
ling can ( see A«2.1 ) to obtain a quantity not less than 2*5 liters and mix 
thorougly in a suitable container, which is dry and clean, to obtain a com* 
posite sample for the tank/tanker. Divide this composite sample in three 
equal portions of not less than 750 ml in dried bottles or other containers, 
seal air-tight and label with all the particulars of sampling given 
under A-1.6. 

A-4.2 Sampling from Contaioers 

A*4.2.1 Mixing — Thoroughly mix the contents of all the containers in 
the gross sample whether they are drums or cans of others, by shaking or 
stirring, or both, or by rolling so as to bring all portions into uniform 
distribution. 

A-4.2.2 Drawing of Samples — Draw by inserting the sampling device 
{see A-2.1.1) through the bung hole or any other convenient opening, 
equal portions of the well-mixed material from each container in the gross 
sample so as to obtain a quantity not less than 2'5 litres. Divide this 
composite sample into three equal portions of not less than 750 ml in dried 
bottles or other containers, seal air-tight and label with all the particulars 
of sampling given under A*l«6. 

A«4»3 Samples for Purchaser and Vendor — One sample shall be sent 
to the purchaser and another to the vendor. 
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A-4.4 RcferM Sample — The third sample bearing the seals of the 
purchaser and the vendor shall constitute the referee sample to be used in 
case of dispute between the purchaser and the vendor. It shall be kept at 
a piace agreed to between the purchaser and the vendor. 

A-4.5 Time Limit for Anmlysie — All samples shall be tested within two 
months from the date of sampling. 

A-4.6 Criterion for Acceptance •— If, on testing, the sample is found to 
conform to the requirements specified in the standard, the consignment 
shall be accepted. 



APPENDIX B 

[ Table I, lUm (i) ] 

DETERMINATION OF DENSITY IN BRIX 

B-l. APPARATUS 

B-1.1 Brix Hydrometer — calibrated at 27'5''C and fitted with a ther- 
mometer. 

B-l«2 Immersion Vessel — suitable for the hydrometer used. 
B.^ PROCEDURE 

B-2.1 Weigh 200 g of the material. Add 1 400 g of cold water. Mix 
well till a homogenous solution resulu. Determine the Brix using Brix 
hydrometer of suitable range noting simultaneously the temperature of the 
solution. Apply the temperature corrections to the readings by using 
Table III. 

B-3. CALCULATION 

B«3.1 Multiply the corrected Brix reading {seeB^U) by 8. This gives 
the density of the molasses in degrees Brix at 27*5''C. 



10 
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APPENDIX C 

[Table h Item {ii)] 
DETERMINATION OF SULPHATED ASH 

C-1. REAGENT 

&1.1 Concentrated Sulphuric Acid — sp gr 1*84 (conforming to analy- 
tical reagent grade of ♦IS ; 266-1950). 

&2. PROCEDURE 

C-2.1 Weigh accurately about 5 g of th^ material into a suitable tared 
platinum dish or quartz crucible. Gradually add 2 ml of concentrated 
sulphuric acid to the material in the dish. Place the dish or crucible on a 
hot water oven. When the charred mass does not increase in volume any 
longer, continue the heating over a small flame, care being taken to avoid 
spurting, until the fumes of sulphur trioxide or sulphur dioxide are not 
evolved. Increase heat till a pinkish grey ash is obtained. ( If available, 
a muffle furnace may be used at a temperature of 550" to eOO^'C. ) Cool 
the ash and moisten it with a few drops of concentrated sulphuric acid, 
heat strongly on a hot plate until fumes of sulphur trioxide cease to be. 
evolved and finally ash to constant mass. 

C.3. CALCULATION 

C3.1 Ash, suiphated, percent 

by mass < calculated loOOOm 

forlOO^Brix) ^ WX 

where 

w ^ mass in g of the ash, 

W «* mass in g of the material taken for the test, and 

X » density of molasses in degrees Brix (sa B^J }. 



APPENDIX D 

[ Table I, lUm (iii) ] 
DETERMINATION OF TOTAL REDUCING MATfER 

D*l. REAGENTS 

D-1.1 Stock Solution of Invert Sugar— Weigh accurately 9*500 g of 
pure sucrose on a watch glass and transfer it to a one-litre volumetric flask 

*Since reviled. 

13 
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with 100 ml water. Add 5 ml of concentrated hydrochloric acid 
(sp gr 1*19). Allow this to stand for 3 days at 20"" to 25''C and then 
make up to volume with water. ( This is stable for several months. ) 

D-1.2 Stmadard Solution of Invert Svgar— Pipette 50 ml of the stock 
solution of invert sugar ( see I>>1.1 ) in a 250-ml volumetric fUsk. Neutra« 
lize carefully with sodium hydroxide of about one percent ( wju) and make 
up to the volume. 

D-U Mctliylosie Blao Isidicator Sohittek— DisK>lve 1*0 g of methylene 
blue in water and dilute to 100 mL 

D.1.4 FcUiag*s Solution ( SosUet Modificmtion ) — Prepare by mbung 
immediately before use, equal volumes of solution A^ prepared as describ* 
ed under D^l.4.1, and solution B^ prepared as described under I>*1«4.2. 

D-1,4.1 Solution i4 — Dissolve 34^39 g of copper sulphate (CuSO^, 
SHj|0) in water, and 0*5 ml of concentrated sulphuric acid of spgr 1*84 
(conforming to analytical reagent ^ade of *IS:JZ66*1950), and dilute to 
500 ml in a volumetric flask. Filter the solution through prepared 
asbestos. 

I>*1«4«2 Solution B — Dissolve 173 g of Rochelle salt [ potassium sodiimi 
urtrate (KNaC4H|Of, 4HtO)] and 50 g of sodium hydroxide, analytical 
reagent (conforming to IS: 376*1952) in water, dilute to 500 ml in a 
volumetric flask and allow the solution to stand for two days. Filter this 
solution through prepared asbestos. 

D-1.4^ Standardizaium of Fihling's Solution — Pour standard invert sugar 
solution {see D-1.2) into a 50-ml burette {see Note 5, P 18). Pipette 
10 ml of Fehling's solution into a 300-ml flask and run in from the burette 
almost the whole of the standard invert sugar solution required to effect 
reduction of all the cqpper, so that not more than one millilitre will 
be required later to complete the titration. Heat the flask containing the 
mixture over a wire ^uze. Gently boil the contents of the flask for 

2 minutes. At the end of 2 minutes of boiling, add; without interrupting 
boiling, 3 to 5 drops of methylene blue indicator solution. While the 
contents of the flask continue to boil, begin to add standard invert sugar 
solution (one or two drops at a time) from the burette till the blue colour 
of the indicator just disappears. [The titration should be completed 
within one minute, so that the contents of the flask boil altogether for 

3 minutes without interruption ( see Note 4, P 18 )•. ] Note the titre ( that is, 
the total vohime in millilitres of standard invert sugar solution used for 
the reduction of all the copper in 10 ml of Fehling's solution )? Multiply 
the titre (obtained b^ direct titration) by the number of milligrams oif 
invert sugar in one miUilitre of the standard invert sugar solution to obtain 
the invert sugar (actor. Compare this factor with the invert su^ar (actor 
given in Table IV and determine correction, if any » to be applied to the 
invert sugar (actors derived from Table IV. 

^Sincc revised. 
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TABLE rv INVERT SUGAR FACTOR FOR 10 ml OF FEHUNCS 

SOLCTION 

{ Clouts D-IA.Z and D'^A) 

Thii table aho%irt, for the standard method of titration, the values corresponding to 
integral milUlitrcs of the sugar solutions, the values corresponding to interxneaiate 
figures being obtained by interpolation. 



TiTRSIN 


Iktkkt Svqam 




Mxxxix*mBa 


Faotob* 


IWWMT StrOAB 

ps» lOOMiLU* 

LlTABa ov 

SOX.UTIOV 


0) 


(2) 


(3) 


15 


50-5 


336 


16 


50-6 


316 


17 


50-7 


298 


18 


50-8 


282 


19 


50-8 


267 


20 


50-9 


254-5 


21 


510 


242-9 


22 


510 


231-8 


23 


511 


222-2 


24 


51-2 


213-3 


25 


51-2 


204-8 


26 


51-3 


197-4 


27 


51-4 


190-4 


28 


51-4 


183-7 


29 


51-5 


177-6 


30 


51-5 


171-7 


31 


51-6 


166-3 


32 


51-6 


161-2 


33 


51-7 


156-6 


34 


517 


152-2 


35 


51*8 


147-9 


36 


51-8 


143-9 


37 


51 ;9 


140-2 


38 


51-9 


136-6 


39 


520 


133-3 


40 


52-0 


1301 


41 


52-1 


1271 


42 


52- 1 


124-2 


43 


52-2 


121-4 


44 


52-2 


118-7 


^Milligratns of invert sugar 


corresponding to 10 ml of Fehling*s solution. 
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Example: 

Concentration of invert sugar in 

standard invert sugar solution ^ 

as mg/100 ml » 200 mg 

Titre obtained by direct titration » 26*2 

Invert sugar factor for 26-2 ml «* Titre in ml X number of mg 
of standard invert sugar solution of invert sugar in 1 ml of 

standard 

« 26-2 X 2 

« 52-4 

Invert sugar factor for 26*2 ml 
from Table IV (calculated by 
interpolation) » 51*92 

Correction to be applied to the 
invert sugar (actors derived 
from Table IV ' « 52-4 - 51-32 

« + 108 

D-lJi NeatrmI tmmd Acetate — Dissolve \00 g of lead aceute 
[ Pb ( CH,COO )t, 3H,0] in dbtilled water and dilute to one litre. 

D-1.6 SodiosB Plioapluite-Potaasiiim Oxalate Sotatiott— Dissolve 
70 g of disodium hydrogen phosphate, dodecahydrate ( Na^HPO^, 12H|0 ) 
and 30 g of potassium oxalate ( Kfifi^, H,0 ) in water and dilute to one 
litre. 

D-1.7 Sodimn Hydroxide Sotatlon — approximately 6 N, prepared by 
dissolving sodium hydroxide analytical leagent ( conforming to 
^8:376-1952). 

D-IJ CoBcetttrated HydrodOoric Acid— sp gr 1*029 at 20''/4''C. 

D^. PROCEDURE 

D-2.1 Preparsitioii of Solation — Weigh accurately about 12*5 g of 
molasses and transfer to a 250-ml volumetric flask. Add 25 ml of the lead 
acetate solution. Make tip to volume, mix alid filter. Reject th^ first 
few drops of the filtrate. To 100 ml of the clear filtrate in a 500-bil volu- 
rhctric flask, add 10 ml of the sodium phosphate-potassium oxalate 
mixture. Make up to volume with water, shake and filter. Reject the 
first few drops of the filtrate and use the clear filtrate for preparation of 
invert solution ( see D-2.1*! ). 

IK2.1.1 Preparation of Invert Solution — To 50 ml of the filtrate 
(iff D-2.1 ), in a 100-ml volumetric flask, add 25 ml of water, and 10 ml 
o f concentrated hydro chloric acid. Heat on a water-bath to 70^0 and 

*Since revised. 
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regulate heat in such a way that the temperature is maintained at 70^C. 
Place the flask in a water-bath, insert a thermometer and heat with cons- 
tant agitation until the thermometer in the flask indicates 6TC. From 
the moment the thermometer in the flask indicates 67^C, leave the flask in 
the water-bath for exactly 5 minutes, during which time the temperature 
should gradually rise to about GS'S'^C. Plunge the flask at once into 
water at 20''C. When the contents have cooled to about 35^C, remove 
the thermometer from the flasks rinse it and add 10 ml of 6 N sodium 
hydroxide solution for neutralization of acid, leave the flask in the bath at 
20^C for about 30 minutes and then make up exactly to volume with 
water. Mix the solution well. 

D-2«2 lacrcmentml Method of Titrados — Pour the prepared solution 
( iff D-2.14 ) into a 50-ml burette (see Note 5). Pipette 10 ml of Fehling*s 
solution into a 300*ml conical flask and run in from the burette 15 ml of 
the prepared solution (x«e D-2.1). Without further dilution, heat the 
contents of the flask over a wire gauze, and boil. ( After the liquid has 
been boiling for about 13 seconds it will be possible to judge if the copper 
is almost all reduced by the bright red colour imparted to the boiling 
liouid by the suspended cuprous oxide.) When it is judged that nearly 
all the copper is reduced, add 3 to 5 drops of methylene blue indicator 
solution {see Note 1 ). Continue boiling the contents of the flask for one 
«to t%vo minutes from the commencement of ebulition, and then add the 
prepared solution in small quantities (one millilitre or less at a time), 
allowing the liquid to boil for about 10 seconds between successive 
additions, till the blue colour of the indicator just disappears (see Note 4). 
In case there appears to be still nfiuch unreduced copper, after the mixture 
of Fehling^s solution with 15 ml of the prepared solution has been boiling 
for a quarter of a minute, add the prepared solution from the burette in 
larger increments ( more than one millilitre at a time, according to judge- 
ment), and allow the mixture to boil for a quarter of a niinute after each 
addition. Repeat the addition of the prepared solution at intervals of 
15 seconds until it is considered unsafe to add large increment of the 
prepared solution. At this stage continue the boiling for an additional 
one to two minutes, add 3 to 4 drops of qiethylene blue indicator solution 
and complete the titration by adding the prepared solution in small 
quantities (less than one millilitre at a time) (see also Note 2). 

NoTX 1 — It is advitmble not to add the indicator until the neighbourhood of the end 
point has been reached, because the indicator retains its full colour until the end point 
is ftlmost reached and thus gives no warning to the operator to go slowly. 

NoTT 2 — When the operator has had a fair amount of experience with th? method, 
a sufficiently accurate result may often be obtained by a single estimation by the 
incremental method of titration, but for the utmost degree of accuracy of which 
the method is capable, a srcond titration should be carried out by the standard method 
of titration ( sa I>*2 J ). 

D-2J Standard Method of Titration — Pipette 10 ml of Fehling's 
solution into a 300-ml conical flask and run in Trom the burette almost the 
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\i'hole of the prepared solution required to effect reduction of all the 
copper (determined under D-2«2) so that, if possible, not more than one 
millilitre shall be required later to complete the titration. Gently boil the 
contents of the fladc for 2 minutes. At the end of 2 minutes of boiling, 
add, without interrupting boiling, one millilitre of methylene blue indica- 
tor solution. While the contents of the fiaric continue to boil, begin to 
add the solution ( one or two drops at a time ), from the burette till the 
blue colour of the indicator just disappears {sn Note 3). The titration 
should be completed within one minute, so that the contents of the flask 
boil altogether for 3 minutes without interruption (su Note 4 ). 

Note 3 — The mdicmtor it to seniitive that it is potstble to determtne the end point 
within one drop of the prqiarcd solution in many cases. The complete decolorixation 
of the methylene blue is usually indicated by the whole reaction liquid in which 
the cuprous oxide is continuously churned up becoming bright red or orange in colour. 
In case of doubt, the flame may be removed from the wire gauae for one or t%^ seconds 
and the flask held against a sheet of white paper. (A holder of paper, suitably fixed 
round the neck of Uie flask, is very convenient for this purpose as it can be left round 
the neck of the flask without risk of over balancing it. ) The top edge of the liquid 
would appear bluish if the indicator is not completely decolorized. It is inadvisable to 
interrupt the boiling for more than a few seconds as the indicator undergoes back 
oxidation rather rapidly when air is allowed free access into the flask, but there is no 
danger of this as long as a continuous stream of steam b issuing from the mouth of the 
flask. 

Note 4 — It should be observed that with both incremental and standard methods 
of titration, the flask containing the reaction mixture is left on the wire gauae over the 
flame throughout the titration except when it may be removed fi>r a few seconds 
to ascertain if the end point is reached. 

Note 5 — In adding sugar soltttion to the reaction mixtuse, the burette may be held 
in hand over the flask. The burette may be fitted with a small outlet tulie bent t^i'ice 
at right angles, so that the body of the burette can be kept out of the steam while add- 
ing sugar solution. Burettes with glass taps are unsuitable for this work, as the ups 
become heated by the steam and are liable to jam. 

D*3. CALCULATION 

D-3.1 Refer to Table IV for the invert sugar factor corresponding to the 
titre (determined as given under I>«2«3) and apply the correction 
previously determined. 

MUligrantt of invert su^r present invert Su gir Factor 
m I ml of the prepared solution = ^ 

D-3.2 Reducing matter, percent by 250 C 
mass « --jjr- 



where 



C « milligrams of the invert sugar in I ml of the prepared 
solution ( see D-3J )« and 

IV tsz mass in g of the material taken for the test. 
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